Correlations between precipitation and herbage yield have been frequently studied. The levels of correlation have varied from poor to excellent. Sneva and Hyder (1962) demonstrated good correlations between yield and precipitation in Oregon and other locations.
Where a high correlation exists between herbage' yield and precipitation, it is possible to estimate herbage yield by a regression equation from precipitation data for those years where records are available. By comparing yields estimated from the regresion equation with actual yields, the effects of a treatment can .be evaluated independent of yield differences caused by fluctuations in yearly precipitation. 42 ords are frequently not available for the locations being studied.
Mefhods
Eleven locations were selected where (1) herbage yields were available for 6 or more years and (2) a woody species suitable for ring measurements was available in the immediate vicinity.
The woody plant samples were obtained from areas where they did not receive extra moisture from flooding, snowdrifts, or subsurface seepage. Whenever possible, the samples were chosen from the side or top of a hill adjacent to the area from which the herbage data were obtained. The individual shrubs and trees used for ring measurements were carefully selected to avoid individuals damaged by fire, porcupines, grazing or other disturbance.
The samples of woody species used for ring measurements were of two kinds: For big sagebrush and mesquite, cross-sections were cut from the lower stem. In the case of the tree species, cores were obtained with an increment borer, one core per tree. Both sample types were smoothed and polished on a belt sander with 400-grit belts. The annual rings were dated, and measured to the nearest 0.001 inch under a low-power microscope. Measurements were taken along two to four radii on each cross-section of sagebrush or mesquite. The number of woody plants sampled at each location is shown in Table 1 .
Linear correlation coefficients (r) were computed for all of the ring width-herbage yield combinations. Significance of the correlation coefficients was then determined by a "t" test.
Resulis and Discussion
The coefficient for correlation values between the width of the annual rings and herbage production ranged from good to very poor (Table 1) . Slightly less than half of the correlation co-ANNUAL RINGS 
. with a forage species at one location, while at another location, the correlation with the same forage species was poor. For example, in the 1939 planting at Hartman, the correlation between big sagebrush and crested wheatgrass was good and the correlation between juniper and crested wheatgrass was poor; the opposite was observed at Benmore where juniper had a good correlation with crested wheatgrass production while sagebrush was poorly correlated.
Correlations between ring widths of juniper and big sagebrush were poor at three locations where both species occurred.
At Squaw Butte both woody species correlated well with production of big bluegrass. However, yields from the mixed native grass pasture were significantly correlated only with juniper, but correlation coefficients for bluebunch wheatgrass and crested wheatgrass were significant only for big sagebrush.
Thus, two woody plants that respond differently to climatic fluctuations showed good correlations to one forage species. At the same time, these two woody species had widely divergent correlations with other forage species.
At Central Plains Experimental Range, no suitable woody species were available. Increment cores were obtained from ponderosa pine trees growing in the mountains about 40 miles to the west. The highly significant correlation coefficient of .71 demonstrates that it was not always necessary to obtain the woody plant samples from the immediate vicinity of the herbage samples. Perhaps one reason for this good relationship is that a region as a whole tends to be wet or dry in a given year, and the trees and forage are growing in the same climatic region.
While "ring width represents an integration of the favorableness of the environment of approximately a year's duration" (Fritts, 1965) ) one must recognize that precipitation and temperature have relatively more influence during specific seasons. Thus, Fritts et al. (1965) species, and big sagebrush were no doubt affected more by winter and spring precipitation than' was blue grama, which normally responds strongly to summer rainfall.
Some woody plants (including fourwinged saltbush and ephedra) were unusable because annual rings could not be clearly defined. With other species (such as mesquite), the rings are difficult to discern and measure accurately.
Still other species are subject to false rings, missing rings, or erratic ring growth. Juniper has been subject to considerable suspicion as to its usefulness in indicating climatic fluctuations.
This study indicates that, at least in some cases, it can be a moderately reliable indicator of herbage yields.
Before herbage yields can be estimated, it is necessary to compute a regression formula for a specific woody plant-forage plant combination for each location. There is no standardized technique for obtaining annual-ring widths, so a regression formula will apply only to the set of annual-ring measurements from which the formula was derived. For this reason, no regression formulas are presented here. Because of less consistent relations, attempts to obtain a "common herbage response" regression similar to that of Sneva and Hyder (1962) were unsuccessful.
